Noninvasive indirect imaging of vascular endothelial growth factor gene expression using bioluminescence imaging in living transgenic mice.
Vascular endothelial growth factor (VEGF) plays a critical role in the early activation of stromal tissues during wound healing and tumor growth. We report the use of a two-step transcriptional amplification (TSTA) approach to augment the transcriptional activity of the relatively weak VEGF promoter (pVEGF) using firefly luciferase (fl) reporter gene and bioluminescence imaging (BLI). In cell culture, we demonstrate that TSTA-based fl gene expression can be significantly enhanced over the direct one-step system. Using a transgenic mouse model (pVEGF-TSTA-fl), we demonstrate the induction of VEGF gene expression using a wound-healing model and a subcutaneous mammary tumor model. In skin-wounding experiments, pVEGF-induced fl expression in the wound lesion is detected on days 4 and 5 and peaks on days 15-22. Furthermore, the bioluminescence signal shows good correlation with the endogenous VEGF protein levels in the wound tissue (r2 = 0.70). In the mammary tumor model, fl expression is detected on day 3, peaks at day 17, and declines thereafter. These results support the use of noninvasive BLI for the longitudinal monitoring of VEGF induction during wound healing and tumor progression, and this mouse model should find use in various applications in which it is important to noninvasively study VEGF gene expression.